Ultrastructural and karyotypic examination of in vitro produced bovine embryos developed in the sheep uterus.
This study examined whether development of bovine in vitro produced (IVP) blastocysts in the sheep uterus resulted in morphologically and karyotypically normal elongation stage bovine blastocysts. Seven day IVP bovine blastocysts, resulting from either in vitro maturation and fertilization, nuclear transfer (NT), or parthenogenic activation, were surgically transferred at the blastocyst stage into sheep uteri. Sheep were sacrificed after 7-9 days, and blastocysts were flushed from their uteri. One of each kind of IVP bovine blastocyst was recovered from sheep uteri for analysis by transmission electron microscopy, and nine NT blastocysts were used to establish cell cultures that were analysed for chromosome complement. TEM analysis of in vivo-derived elongation stage bovine and ovine blastocysts was done for comparative purposes. Most ultrastructural features of the 13-19 day blastocysts were similar to earlier stage blastocysts except that distinct alternative mitochondrial morphologies were found between epiblast and trophectoderm cells. Monociliated cells, presumably nodal cells, were observed in the bovine epiblast and hypoblast, and retrovirus-like particles were elaborated by cells in these same areas. Development in the sheep uterus of IVP bovine blastocysts resulted in the presence of crystalloid bodies in the trophectoderm cells, and apoptotic and necrotic cells were observed in the epiblast tissue. Thus, in vivo incubation in the sheep uterus allowed nearly normal development to the elongated blastocyst stage and may be useful for assessment of NT bovine blastocyst developmental competence. Cell cultures derived from the NT blastocysts had normal chromosome complements suggesting that activation by ionomycin and 6-dimethyl-aminopurine did not cause detrimental changes in ploidy in those blastocysts that developed.